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FIG. 2
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SHEET MEMBER CORNER RETAINING
SYSTEM

BACKGROUND

1. Field

The present disclosure relates to in-ground (and above-
ground) vinyl swimming pool installations and other con-
structions wherein a flexible sheet member needs to be
attached to a rigid support structure. More particularly, the
disclosure concerns a technique for retaining a flexible sheet
member to a support structure inside corner configuration.

2. Description of the Prior Art

By way of background, vinyl swimming pools are conven-
tionally constructed with a flexible water-tight liner made
from heavy duty vinyl. For an above-ground vinyl swimming
pool construction, the bottom of the liner is supported by a
suitable base made from packed sand or the like. The sides of
the liner are supported by a rigid sidewall made from com-
ponents such as metal, plastic or wood panels. For an in-
ground vinyl swimming pool construction, the liner is sup-
ported within an excavation whose shape provides a desired
perimeter configuration and depth contour of the swimming
pool. The bottom of the excavation typically comprises a
vermiculite cement or packed sand base. The sides of the
excavation are typically lined with a rigid side wall. The side
wall can be constructed from panels made of steel, plastic,
fiberglass or wood. Alternatively, the side wall can be con-
structed as a formed concrete wall or from concrete blocks.

For both above-ground and in-ground vinyl swimming
pools, the upper peripheral edge of the liner usually com-
prises a bead that is secured in a track at the top of the side
wall. Such pools generally also have a stair system and pos-
sibly a “swim-out” bench system, each of which may be
fabricated using various materials. For in-ground vinyl swim-
ming pools, commonly-used stair and bench system materials
include steel, molded plastic and poured concrete. For above-
ground vinyl swimming pools (which may have an inside
stair system, an outside stair system, or both), molded plastic
is usually the material of choice, but other materials may also
be used.

For both stair and bench systems, there will be least one
inside corner where the bottom edge of a vertical component
(e.g., a stair riser) intersects the rear edge of a horizontal
component (e.g., a stair tread or pool bottom). The liner
typically needs to be attached to the inside corner(s) in order
to prevent unsightly (and potentially unsafe) wrinkling and
bulging. This is particularly the case near the top of a stair
system where there may only be a few inches of water to hold
the liner in place. In addition to holding the liner in place, the
liner attachment needs to be releasable to allow for the liner to
be replaced in the future.

As shown in FIG. 1, the preferred technique used for many
years to retain a vinyl swimming pool liner at the inside
corner of a stair or bench system has been to form loops “L”
on the back of the liner that slide over a fiberglass retaining
rod “R.” The retaining rod “R” is secured to the underlying
stair or bench structure using metal spring clips “C.” The
spring clips “C” are deformable so that they can be inserted
between a gap “G” that is provided at the inside corner tread/
riser intersection. In some cases, clip insertion can be expe-
dited by loosening one or more bolts that hold together the
stair or bench structure (if constructed as an assembly). This
allows the gap “G” to be temporarily enlarged in order to
make it easier to insert the spring clips “C.” Following inser-
tion, the spring clips “C” return to their original configura-
tion, thereby holding the liner firmly against the inside corner.
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One drawback of the rod/clip technique is that the outline of
the retaining rod “R” is visible through the liner following
installation. Some individuals find this visually unattractive.
The rod/clip technique is also difficult or impossible to use
when installing replacement liners because it requires the
spring clips “C” to be inserted between the step riser and step
tread after they have been cemented into place and have no
flexibility to move and allow the spring clips to slide between
them. This often necessitates the application of adhesives to
retain the replacement liner. Such adhesives may cause accel-
erated deterioration of the liner. The use of adhesives also
makes future liner replacements difficult.

More recently, a bead and track system has been used for
corner retention areas. As shown in FIG. 2, this prior art
system incorporates a liner lock extrusion “E” that is mounted
between the riser and tread components when the stair or
bench system is assembled. The extrusion “E” has an upper
channel that is substantially U-shaped. A small retaining
flange “F” is formed at the upper edge of one of the channel
sidewalls to partially close off the channel opening. A liner
bead “B” is attached in a suitable manner (e.g., using R.F.
welding) to the back side of the liner. To secure the liner to the
inside corner, the liner bead “B” is inserted into the channel,
where it is trapped in place by the retaining flange “F”. This
method works satisfactorily from a mechanical standpoint,
but has several problems. First, the cost of the stair or bench
system is high because of the assembly process required.
Second, the extrusion must be separately fabricated or pur-
chased from a third party, thus further increasing costs. Third,
the extrusion gets sandwiched between two components of
the stair or bench system. In some cases, the extrusion will be
made from aluminum and the stair or bench system compo-
nents will be sheets of zinc-coated steel. This may lead to
corrosive galvanic action. In other cases, the extrusion will be
made from plastic. Such extrusions are subject to wear and
may become brittle over time.

SUMMARY

An improved rigid frame structure has a corner retaining
configuration for retaining a sheet member at an inside corner
of'the frame structure. A first frame structure panel member is
oriented in a first direction. The first panel member may serve
as ariser if the frame structure comprises a stair system, or a
seat back if the frame structure comprises a bench system. A
second frame structure panel member is oriented in a second
direction that is oblique to the first direction. The second
panel member may serve as a tread if the frame structure
comprises a stair system, or a seat if the frame structure
comprises a bench system. If the frame structure is for a
swimming pool, the sheet member may comprise a water-
retaining vinyl liner. The first panel member and the second
panel member are arranged to form the frame structure’s
inside corner. A gap having a nominal gap width is disposed
at the inside corner between a rear edge of the second panel
member and a face of the first panel member. One or more
retaining members partially close the gap to provide corre-
sponding areas of reduced gap width. Each retaining member
is formed on or attached to a surface of either the first or
second panel member that defines a first side or a second side
of the gap without the need for mechanical fastening to both
sides ofthe gap. The nominal gap width is sized to receive one
or more bead elements disposed on one side of the sheet
member. The reduced gap width is sized to trap the one or
more bead elements within the gap. The sheet member may
thus be disposed to cover the first panel member and the
second panel member, and so that the one or more bead
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elements are trapped in the gap by the one or more retaining
members in order to retain the sheet member to the inside
corner.

In an embodiment, the rigid frame structure may comprise
an assembly wherein the first panel member and the second
panel member comprise separate components that are
mounted to each other by one or more fasteners. An integral
system could also be used. The first panel member and the
second panel member may be joined by a spacer member that
is sized to define the nominal gap width. The spacer member
may be formed as an integral part of the second panel mem-
ber. The one or more retaining members may be integrally
formed as part of the rear edge of the second panel member or
as part of the front face of the first panel member (or at other
locations). The one or more bead elements may include
reduced thickness connecting portions (e.g., flaps) that are
sized to pass through the areas of reduced gap width. The
oblique angle between the first panel member and the second
panel member may be selected according to design require-
ments, but will typically be substantially ninety degrees.

In a further aspect, the rigid frame structure may be com-
bined with the sheet member to provide a corner retaining
system installation in which the sheet member is retained at
the inside corner of the frame structure.

In another aspect, a tread/riser unit is provided that may be
assembled into a rigid stair or bench assembly with one or
more inside corners having a corner retaining configuration
for retaining a sheet member on the stair or bench assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features and advantages will be
apparent from the following more particular description of
example embodiments, as illustrated in the accompanying
Drawings, in which:

FIG. 1is a side view showing a first prior art corner retain-
ing system for a swimming pool liner;

FIG. 2 is a fragmentary perspective view showing a second
prior art corner retaining system for a swimming pool liner;

FIG. 3 is a plan view showing an in-ground vinyl swim-
ming pool having a stair system at one end and a swim-out
bench system at the other end;

FIG. 4is a cross-sectional view taken along line 4-4 in FIG.
3;

FIG. 5 is a perspective view showing a corner retaining
system installation in which a vinyl liner is retained at the
inside corner(s) of a generic frame structure that may be
customized to provide the stair system or the bench system in
the swimming pool of FIG. 3;

FIG. 6 is an enlarged fragmentary perspective view show-
ing the corner retaining system installation of FIG. 5;

FIG. 7 is a further enlarged fragmentary perspective view
showing the corner retaining system installation of FIG. 5;

FIG. 8 is a perspective view showing the generic frame
structure of the corner retaining system installation of FIG. 5;

FIG. 9 is an enlarged fragmentary perspective view show-
ing the generic frame structure of FIG. 8;

FIG.10is a perspective view showing a tread/riser unit that
may be used as a component of the generic frame structure of
FIG. 8;

FIG. 11 is an enlarged fragmentary perspective view show-
ing the corner retaining system installation of FIG. 5 in accor-
dance with an alternate embodiment; and

FIG. 12 is a further enlarged fragmentary perspective view
showing the corner retaining system installation of FIG. 5 in
accordance with an alternate embodiment.
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DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

Turning now to FIGS. 3 and 4, a vinyl in-ground swimming
pool 2 is shown for the purpose of illustrating a representative
example environment in which the corner retaining technique
disclosed herein may be applied. It should be understood that
disclosed corner retaining technique could also be used with
other types of vinyl swimming pools, including above-
ground pools, as well as for non-swimming pool applications.
The swimming pool 2 has a flexible water-tight liner 4 that
can be made from heavy duty vinyl or other suitable material.
As can be seen in FIG. 4, the liner 4 is supported within a
below-grade excavation 6 formed in the ground 8. The bottom
of'the excavation 6 comprises a base 10 comprising vermicu-
late concrete, packed sand or other suitable material that is
capable of supporting the bottom of the liner 4 and the weight
of the water above. The sides of the excavation are lined with
a rigid side wall 12. The side wall 12 may be constructed in
various ways. For example, panels made of steel, plastic,
fiberglass or wood may be used. Alternatively, the side wall
12 may be constructed as a formed concrete wall or from
concrete blocks. Although not shown, the upper peripheral
edge of the liner 4 comprises a bead that is secured in a track
at the top of the side wall, as is known in the art.

The liner 4 is shaped to correspond to the swimming pool’s
perimeter configuration and depth contour. In the embodi-
ment of FIGS. 3-4, the swimming pool’s perimeter configu-
ration is generally rectangular and its depth contour is such as
to provide a shallow end 14, a deep end 16, and a sloping
transition region 18. The liner 4 is also shaped to accommo-
date a stair system 20 installed at the shallow end 14 and a
swim-out bench system 22 installed at the deep end 16. Each
of these systems has at least one inside corner 24 where the
liner needs to be attached in order to prevent unsightly (and
potentially unsafe) bulging. In particular, the stair system 20
shown in FIGS. 3-4 has several inside corners 24 produced by
tread/riser intersections and by the intersection of a lower-
most riser with the bottom of the pool’s shallow end 14. The
bench system 22 of FIGS. 3-4 has a single inside corner 24
produced by the intersection of the seat and seat-back por-
tions of the bench.

The stair system 20 and the bench system 22 may be
constructed as rigid frame structures made from zinc-coated
steel or other suitable material (including molded plastic or
poured concrete). In the illustrated embodiment of FIGS. 3-4,
the frame structure for the stair system 20 has a set of three
horizontal panel members that provide the stair treads and a
set of four vertical panel members that provide the stair risers.
It will be appreciated that the stair system frame structure may
have additional or fewer tread/riser pairs in other stair systems
that are either longer or shorter than the stair system 20 shown
in FIGS. 3-4. The frame structure for the bench system 22 has
a single horizontal panel member that provides the bench seat
and a single vertical panel member that provides the seat
back. As described in more detail below, the frame structures
for the stair system 20 and the bench system 22 are designed
with a novel corner retaining configuration that retains the
liner 4 to the inside corners 24 in a manner that overcomes the
disadvantages associated with the existing prior art tech-
niques discussed in the “Background” section above.

Turning now to FIGS. 5-9, reference number 30 represents
a generic rigid frame structure design that may be used to
construct the stair system 20 and the bench system 22 with the
desired inside corner retention capability. The generic frame
structure 30 has a set of vertical frame structure panel mem-
bers 32 and a set of horizontal frame structure panel member
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34. Although the generic frame structure 30 is depicted as
having three vertical panel members 32 and two horizontal
panel members 34, this is for purposes of illustration only.
The actual number of vertical and horizontal panel members
32/34 will be selected to match the intended end use. Thus, for
the stair system 20 of FIGS. 3-4, the generic frame structure
30 would be customized to have four vertical panel members
32 that provide the stair system’s four risers and three hori-
zontal panel members 34 that provide the stair system’s three
treads. Similarly, for the bench system 20 of FIGS. 3-4, the
generic frame structure 30 would be customized to have a
single vertical panel member 32 that provides the seat-back
portion of the bench system and a single horizontal panel
member 34 that provides the seat portion of the bench system.
The vertical panels 32 and the horizontal panels 34 are
arranged to form inside corners 36 of the generic frame struc-
ture 30. Outside corners 38 are also formed by the vertical and
horizontal panels 32/34. As described in more detail below,
the generic frame structure 30 is configured so that the liner 4
will be retained at each of the inside corners 36 without
wrinkling or bulging. FIGS. 5-7 illustrate the frame structure
30 with the liner 4 installed thereon. This installation (com-
prising the generic frame structure 30 and the attached liner 4)
may be referred to as a corner retaining system installation.
FIGS. 8 and 9 illustrate the generic frame structure 30 without
the liner 4.

It should be understood that the generic frame structure 30
is not necessarily limited to vinyl swimming pool applica-
tions. Rather, the generic frame structure 30 may be used for
any application in which a sheet member (regardless of type)
requires inside corner retention. A carpeted stairway would
be one example. Broadly speaking, the generic frame struc-
ture 30 may thought of as having one or more first panel
members oriented in a first direction and one or more second
panel members oriented in a second direction. Although the
panel members in FIGS. 5-9 are either vertical (i.e., the panel
members 32) or horizontal (i.e., the panel members 34), so as
to be mutually orthogonal, the panel members in other
embodiments could be oriented at oblique angles that are not
necessarily ninety degrees, or even substantially ninety
degrees.

As can be seen in each of FIGS. 5-9, a gap 40 is disposed at
the inside corners 36 of the generic frame structure 30. Each
gap 40 extends between a face 42 of one of the vertical panel
members 32 and a rear edge 44 of an adjacent one of the
horizontal panel members 34. The distance between the ver-
tical panel member face 42 and the horizontal panel member
rear edge 44 defines a nominal gap width G (see FIG. 6). For
each gap 40, a set of spaced liner retaining members 46 may
be formed on or attached to a common support surface of
either the vertical panel member 32 or the horizontal panel
member 34 that defines a first side or a second side of the gap
40. The liner retaining members 46 associated with any given
gap 40 may be mutually aligned in the direction of the gap
along the length of the corresponding inside corner 36. The
liner retaining members 46 may be separated from each other
by a suitable spacing distance that will depend on the number
of liner retaining members being used (e.g., two, three, four,
etc.), their size, and the intended application. For best results,
the spacing between each liner retaining member 46 may be
equal to or less than the length of the liner retaining member.
However, larger spacing distances may also be used. For
some applications, a single elongated liner retaining member
46 may be used in lieu of a set of spaced liner retaining
members. Thus, the generic frame structure 30 may have one
or more liner retaining members 46, depending on design
requirements.
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Each liner retaining member 46 associated with a particu-
lar gap 40 is positioned to extend from its support surface one
either side of the gap so as to partially close the gap 40 and
provide a corresponding area of reduced gap width G' (see
FIG. 6). In the example embodiment of FIGS. 5-9, the liner
retaining members 46 are integrally formed in the shape of
flat rectangular retainer tabs as part of the rear edges 44 of the
horizontal panel members 34. One example technique that
may be used to integrally form such retainer tabs is described
in more detail below in connection with FIG. 10. Another
example technique in which the liner retaining members 46
may be integrally formed on the vertical panel member face
42 (or at other support surface locations on the vertical or
horizontal panel members) is described in more detail below
in connection with FIGS. 11-12.

Although an integral forming technique may simplify
manufacturing and lower production costs, it should be
understood that the liner retaining members 46 could be
formed on the desired support surface (on either side of the
gap 40) in other ways, such as by welding or adhesive bond-
ing. The liner retaining members 46 could also be attached to
the desired support surface, as by mechanically fastening
them using fasteners (e.g., screws, bolts, rivets, etc.), clips or
other attachment components. Although not shown in the
drawing figures, the liner retaining members 46 may include
additional structure (such as flanges) to facilitate their forma-
tion on, or attachment to, a desired support surface location.
Thus, the flat rectangular retainer tab configuration shown in
FIGS. 5-9 (and in FIGS. 10-12) is for purposes of illustration
only. For an attachment-type fabrication technique, the use of
liner retaining members 46 made from the same material as
the generic frame structure 30, or from an inert material,
should prevent galvanic corrosion at the point of contact
between such components. Advantageously, no portion of
any liner retaining member 46 (whether provided as a flat
retainer tab or in any other configuration) needs to be sepa-
rately mechanically fastened to both sides of a given gap 40
(like the extrusion “E” of FIG. 2). Nor does any liner retaining
member 46 need to be retained in a gap 40 in other labor-
intensive ways (such as by wedging the liner retaining mem-
ber into the gap as a separate insert after the gap is formed).

As can be seen in FIGS. 5-7, the back side of the liner 4 has
one or more flexible bead elements 48 on its underside (one
for each inside corner 36 of the generic frame structure 30).
The bead elements 48 are arranged so that they will be posi-
tioned at the inside corners 36 when the liner 4 is installed.
The bead elements 48 may run continuously along the length
of each gap 40, or they may be segmented and non-continu-
ous. As best shown in FIG. 6, a first end portion 49 of each
bead element 48 is anchored to the the back of the liner 4 using
a suitable attachment technique, such as radio frequency
(R.F.) welding. The anchored end portion 49 of each bead
element 48 runs parallel to the back of the liner 4 for a short
distance and is in contacting relationship with the liner at the
area of attachment. The bead elements 48 then bend down-
wardly and away from the liner 4 to extend into one of the
gaps 44. The terminal end of each bead element 48 is enlarged
to provide a bulbous bead element tip 50 (best shown in FIG.
7). The anchored end portion 49 of each bead element 48
represents an attached base end of the bead element and the
bead element tip 50 represents an enlarged terminal end of the
bead element. The remaining intermediate portion of each
bead element 48 serves as a reduced thickness connecting
portion that carries the bead element tip 50. It should be noted
that the foregoing bead element construction is conventional
in the vinyl swimming pool industry, as are other types of
bead element construction. The nominal gap width G of each
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gap 40 is sized to receive and accommodate one of the bead
element tips 50. However, the reduced gap width G' defined
by the liner retaining members 46 is sized to trap the bead
element tip 50 within the gap 40. Only the thinner connecting
portion of the bead elements 48 will fit easily within the
reduced gap width G'.

When the liner 4 is installed on the generic frame structure
30, each bead element tip 50 may be inserted into its corre-
sponding gap 40 using a suitable technique so that the bead
element tip will be trapped within the gap by the liner retain-
ing members 46. For example, if the bead element tips 50 are
made of a compressible material (such as vinyl) they be
squeezed in order to reduce their thickness and then pressed
past the liner retaining members 46 into the corresponding
gap 40. Once the bead element tips 50 have been inserted in
this manner, they will expand back to their original thickness
that is too wide to pass through the reduced gap width G'. To
facilitate the foregoing insertion technique, the size of the
liner retaining members 46 may be selected to define a precise
size of the reduced gap width G'. In particular, the liner
retaining members 46 may have a gap-closing dimension that
allows the reduced gap width G' to receive the bead element
tips 50 in their compressed state while trapping the bead
element tips in their uncompressed state with sufficient
retaining force to prevent liner pull-out during normal use
(but allowing liner removal for replacement purposes). The
gap-closing dimension of each liner retaining member 46
begins at the support surface from which it extends and ter-
minates at the free end thereof that protrudes into the gap 40.
In this way, the liner 4 can be easily installed and fully
retained at the inside corners 36 of the generic frame structure
30 in a safe and efficient manner.

The generic frame structure 30 may be fabricated using any
suitable manufacturing technique, including as an integral
(e.g., molded) item or as an assembly of parts. According to
the assembly technique, the vertical panel members 32 and
the horizontal panel members may comprise separate com-
ponents that are mounted to each other by one or more fas-
teners, such as the bolt/nut fasteners 52 shown in FIGS. 7 and
9. As further shown in FIGS. 7 and 9, the vertical panel
members 32 may include a downwardly and forwardly
extending spacer member 54 that is sized to define the gap 40
(with its nominal gap width G). The spacer member 54 may
be connected by the bolt/nut fasteners 52 to a rear flange 56
that extends vertically downwardly from the rear edge 44 of a
forwardly adjacent horizontal panel member 34. It will also
be seen in the illustrated embodiment that the gap 40 may
have substantially parallel planar sidewalls due to one side-
wall thereof being defined by a vertical panel member face 42
of'one of the vertical panel members 32 and the other sidewall
being defined by a vertical rear flange 56 of one of the hori-
zontal panel members 34.

In an example embodiment, the generic frame structure 30
may be fabricated from a set of frame structure tread/riser
units, one of which is shown by reference number 60 in FI1G.
10. The tread/riser unit 60 may be constructed from flat sheet
metal stock (e.g., zinc-galvanized steel) that is formed in a
desired shape and configuration that includes a tread 62 ori-
ented in a first direction and a riser 64 oriented in a second
direction that is substantially perpendicular to the first direc-
tion. A front edge 62A of the tread 62 meets a top edge 64A of
the riser 64 to define an outside corner 66 of the tread/riser
unit 60. The outside corner 66 corresponds to one of the
generic frame structure outside corners 38. A rear edge 62B of
the tread 62 corresponds to one of the rear edges 44 of the
generic frame structure 30. The rear edge 62B is bent to form
a downwardly depending rear mounting flange 66 that corre-
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sponds to one of the rear flanges 56 of the generic frame
structure 30. A front face 64B of the riser 64 extends down-
wardly to form a downwardly depending front mounting
flange 68 having an offset 70 that corresponds to one of the
spacer members 54 of the generic frame structure 30.

The rear mounting flange 66 and the front mounting flange
68 have respective mounting holes 66 A and 68 A for receiving
fasteners, such as the bolt/nut fasteners 52 of FIGS. 7 and 9.
The rear mounting flange 66 of the tread/riser unit 60 is
configured to connect to the front mounting flange 68 of a
rearwardly adjacent tread/riser unit of like construction that
would be located above and behind the illustrated tread/riser
unit in the generic frame structure 30. Similarly, the front
mounting flange 68 of the tread/riser unit 60 is configured to
connect to the rear mounting flange 66 of a forwardly adjacent
tread/riser unit of like construction that would be located
below and in front of the illustrated tread/riser unit in the
generic frame structure 30. As additionally shown in FIG. 10,
the tread/riser unit 60 may be formed with side flanges 71 for
assembly purposes and to increase rigidity and load-bearing
capacity. One set of side flanges 71 is formed on the side
edges ofthe tread 62 and the other set of side flanges is formed
on the side edges of the riser 64. The side flanges 71 may be
formed with mounting holes 71A for making attachments to
adjacent support structure (not shown), or to other tread/riser
units of like construction (depending on the width of the stair
or bench system to be formed and the length of each indi-
vidual tread/riser unit).

As mentioned, the rear mounting flange 66 is used for
connecting the illustrated tread/riser unit 60 to the front
mounting flange 68 a rearwardly adjacent tread/riser unit of
like construction. This connection will define one of the
inside corners 36 of the generic frame structure 30 in which
there is a gap 40 having a nominal gap width G. The gap 40
will lie between the rear edge 62B of the illustrated tread/riser
unit 60 and the riser front face 64B of the rearwardly adjacent
tread/riser unit. One or more rearwardly extending retainer
tabs 72 may be integrally formed on the rear edge 62B to
provide the liner retaining members 46 of the generic frame
structure 30 that partially close the gap 40 to provide corre-
sponding areas of reduced gap width G'. Each retainer tab 72
may be formed by making a U-shaped cut 74 in the sheet
stock used to form the tread/riser unit 60. The U-shaped cuts
74 define the shape of each retainer tab 72. They are made
along a line where the sheet stock will be bent to form the rear
edge 64B of the tread 64 and the beginning of the downwardly
depending rear mounting flange 66. The retainer tabs 72 are
not bent downwardly and instead remain in the plane of the
tread 62, such that they extend rearwardly from the rear edge
62B as flat rectangular tab members. It will be appreciated
that other fabrication techniques could also be used to form
(or attach) the retainer tabs 72 on the tread/riser unit 60.

As also mentioned, the front mounting flange 68 is used for
connecting the illustrated tread/riser unit 60 to the rear
mounting flange 66 of a forwardly adjacent tread/riser unit of
like construction. This connection will also define one of the
inside corners 36 of the generic frame structure 30 in which
there is a gap 40 having a nominal gap width G. The gap 40
will lie between the riser front face 64B of the illustrated tread
riser unit 60 and the rear edge 62B of the rearwardly adjacent
tread/riser unit. The gap width G will be defined by the size of
the offset 70 of the front mounting flange 68, which gives the
front mounting flange a forwardly extending dimension to
form the gap 40.

The tread/riser unit 60 may be used by itself or in combi-
nation with any number of other tread/riser units of like
construction when fabricating the generic frame structure 30.
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In this way, the generic frame structure 30 can be customized
to form any type of stair or bench system, including but not
limited to the stair system 20 or the bench system 22 of the
in-ground vinyl swimming pool 2 shown in FIGS. 3-4. Alter-
natively, one or more of the tread/riser units 60 could be used
to fabricate the generic frame structure 30 so as to have other
configurations or to be used in other applications.

Accordingly, a technique for retaining a sheet member to
an inside corner of a rigid structure has been disclosed.
Although various embodiments have been shown and
described, it should be apparent that many variations and
alternative embodiments could be implemented in accor-
dance with the present disclosure. For example, as shown in
FIGS. 11 and 12, instead of (or in addition to) providing one
or more liner retaining members 46 on the rear edge 44 of the
treads 34 (i.e., at the front side of the gap 44), one or more
liner retaining members 46' could be formed on or attached to
the vertical face 42 of the risers 32 (i.e., at the rear side of the
gap 44). For example, the liner retaining members 46' could
be integrally formed as flat rectangular retainer tabs that are
bent outwardly from the vertical face 42 after making suitable
cuts inthe riser 32 (e.g., U-shaped cuts) to define each retainer
tab. Other forming or attachment techniques (such as weld-
ing, adhesive bonding, mechanical fastening) and mounting
locations (e.g., on the spacer member 54 of the vertical panel
member 32 or the rear flange 56 of the horizontal panel
member 34) may also be used. Note that if the liner retaining
members 46' are provided on the vertical face 42, it may be
desirable to attach the bead element 48 to the liner 4 in a
reverse direction so that the bead element tip 50 faces rear-
wardly to better engage the liner retaining members (which
are located at the rear of the gap 44). This alternative bead
element arrangement is shown in FIGS. 11 and 12. It will be
appreciated that the tread/riser unit 60 of FIG. 10 may be
suitably modified ifit is desired to replace the retainer tabs 72
on the rear edge 62B of the tread 62 with retainer tabs on the
vertical face 64B of the riser 64.

As a further modification, it would also be possible to
secure the liner 4 to the liner retaining members 46 (or 46')
using a retaining rod instead of the bead elements 48. In that
case, the retaining rod could be passed through loops on the
back side of the liner 4 in the manner shown in FIG. 1. The
retaining rod may be formed from a material that is somewhat
compressible so that it can be pressed into the gap 40 until it
locks below the liner retaining members 46 (or 46'). Advan-
tageously, the retaining rod would not be visible under the
liner as it is in the prior art installation of FIG. 1. Instead, the
retaining rod would be seated inside the gap 40, where itis not
visible.

It is understood, therefore, that the invention is not to be in
any way limited except in accordance with the spirit of the
appended claims and their equivalents.

What is claimed is:

1. A rigid frame structure having a corner retaining con-
figuration for retaining a sheet member at an inside corner of
the frame structure, comprising:

a first frame structure panel member oriented in a first

direction;

a second frame structure panel member oriented in a sec-
ond direction that is oblique to said first direction;

said first panel member and said second panel member
being arranged to form said inside corner;

a gap disposed between a rear edge of said second panel
member and a face of said first panel member, said gap
having a nominal gap width;

one or more retaining members partially closing said gap to
provide one or more corresponding areas of reduced gap
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width, each of said retaining members being formed on
a surface of said first panel member or said second panel
member that defines a first side or a second side of said
gap without mechanically fastening said retaining mem-
bers to both sides of said gap;

said one or more retaining members each being defined by
a cut in said surface that forms a retainer tab, and either
said retainer tab or said surface being bent so that said
retainer tab extends from said surface;

said nominal gap width being sized to receive one or more
bead elements disposed on one side of said sheet mem-
ber, and said reduced gap width being sized to trap said
one or more bead elements within said gap;

whereby, said rigid frame structure is configured so that
said sheet member is capable of covering said first panel
member and said second panel member, and so that said
one or more bead elements are trapped in said gap by
said one or more retaining members in order to retain
said sheet member to said inside corner.

2. The frame structure of claim 1, wherein said rigid frame
structure comprises a stair system or a bench system for a
vinyl swimming pool, wherein there are one or more of said
first panel member forming one or more risers and one or
more of said second panel member forming one or more
treads, and wherein said rigid frame structure is adapted for
use with said sheet member comprised as a water-retaining
vinyl liner for said swimming pool.

3. The frame structure of claim 1, wherein said rigid frame
structure comprises an assembly wherein said first panel
member and said second panel member comprise separate
components that are mounted to each other by one or more
fasteners.

4. The frame structure of claim 1, wherein said first panel
member and said second panel member are joined by a spacer
member that is sized to define said nominal gap width.

5. The frame structure of claim 1, wherein said one or more
bead elements comprise one or more reduced thickness con-
necting elements, said one or more connecting elements
being sized to pass through said areas of reduced gap width.

6. The frame structure of claim 1, wherein said first direc-
tion and said second direction define an oblique angle
between said first panel member and said second panel mem-
ber that is substantially ninety degrees.

7. A corner retaining system installation in which a sheet
member is retained at an inside corner of a rigid frame struc-
ture, comprising:

a first frame structure panel member oriented in a first

direction;

a second frame structure panel member oriented in a sec-
ond direction that is oblique to said first direction;

said first panel member and said second panel member
being arranged to form said inside corner;

a gap disposed between a rear edge of said second panel
member and a face of said first panel member, said gap
having a nominal gap width;

one or more retaining members partially closing said gap to
provide one or more corresponding areas of reduced gap
width, each of said retaining members being formed on
a surface of said first panel member or said second panel
member that defines a first side or a second side of said
gap without mechanically fastening said retaining mem-
bers to both sides of said gap;

said one or more retaining members each being defined by
a cut in said surface that forms a retainer tab, and either
said retainer tab or said surface being bent so that said
retainer tab extends from said surface;
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said nominal gap width being sized to receive one or more
bead elements disposed on one side of said sheet mem-
ber, and said reduced gap width being sized to trap said
one or more bead elements within said gap; and

said sheet member being disposed to cover said first panel
member and said second panel member, and said one or
more bead elements being trapped in said gap by said
one or more retaining members in order to retain said
sheet member to said inside corner.

8. The installation of claim 7, wherein said rigid frame
structure comprises a stair system or a bench system for a
vinyl swimming pool, wherein there are one or more of said
first panel member forming one or more risers and one or
more of said second panel member forming one or more
treads, and wherein said rigid frame structure is adapted for
use with said sheet member comprised as a water-retaining
vinyl liner for said swimming pool.

9. The installation of claim 7, wherein said rigid frame
structure comprises an assembly wherein said first panel
member and said second panel member comprise separate
components that are mounted to each other by one or more
fasteners.

10. The installation of claim 7, wherein said first panel
member and said second panel member are joined by a spacer
member that is sized to define said nominal gap width.

11. The installation of claim 7, wherein said one or more
bead elements comprise one or more reduced thickness con-
necting elements, said one or more connecting elements
being sized to pass through said areas of reduced gap width.

12. The installation of claim 7, wherein said first direction
and said second direction define an oblique angle between
said first panel member and said second panel member that is
substantially ninety degrees.

13. A rigid frame structure having a corner retaining con-
figuration for retaining a sheet member at an inside corner of
the frame structure, comprising:

a first frame structure panel member oriented in a first

direction;

a second frame structure panel member oriented in a sec-
ond direction that is oblique to said first direction;

said first panel member and said second panel member
being arranged to form said inside corner;

a gap disposed between a rear edge of said second panel
member and a face of said first panel member, said gap
having a nominal gap width;

one or more retaining members integrally formed as part of
said second panel member or said first panel member,
said one or more retaining members being arranged to
partially close said gap to provide one or more corre-
sponding areas of reduced gap width;

said one or more retaining members each being defined by
a cut in a surface of said second panel member or said
first panel member that forms a retainer tab, and either
said retainer tab or said surface being bent so that said
retainer tab extends from said surface;

said nominal gap width being sized to receive one or more
bead elements disposed on one side of said sheet mem-
ber, and said reduced gap width being sized to trap said
one or more bead elements within said gap;

whereby, said rigid frame structure is configured so that
said sheet member is capable of covering said first panel
member and said second panel member, and so that said
one or more bead elements are trapped in said gap by
said one or more retaining members in order to retain
said sheet member to said inside corner.
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14. A rigid frame structure having a corner retaining con-
figuration for retaining a sheet member at an inside corner of
the frame structure, comprising:

a first frame structure panel member oriented in a first

direction;

a second frame structure panel member oriented in a sec-
ond direction that is oblique to said first direction;

said first panel member and said second panel member
being arranged to form said inside corner;

a gap disposed between a rear edge of said second panel
member and a face of said first panel member, said gap
having a nominal gap width;

one or more retaining members partially closing said gap to
provide one or more corresponding areas of reduced gap
width, each of said retaining members being formed on
or attached to a surface of said first panel member or said
second panel member that defines a first side or a second
side of said gap without mechanically fastening said
retaining members to both sides of said gap; and

said nominal gap width being sized to receive one or more
bead elements disposed on one side of said sheet mem-
ber, and said reduced gap width being sized to trap said
one or more bead elements within said gap;

whereby, said rigid frame structure is configured so that
said sheet member is capable of covering said first panel
member and said second panel member, and so that said
one or more bead elements are trapped in said gap by
said one or more retaining members in order to retain
said sheet member to said inside corner;

said first panel member and said second panel member
being respectively provided by first and second tread/
riser units for a rigid stair or bench assembly that has a
corner retaining configuration for retaining a sheet
member at an inside corner of the stair or bench assem-
bly, said first and second tread/riser units each compris-
ing:

a tread oriented in a first direction;

a riser oriented in a second direction that is substantially
perpendicular to said first direction;

a front edge of said tread meeting a top edge of said riser to
define an outside corner;

said first tread/riser unit being rearwardly adjacent to said
second tread/riser unit and said second tread/riser unit
being forwardly adjacent to said first tread/riser unit;

said first panel member comprising said riser of said first
tread/riser unit;

said second panel member comprising said tread of said
second tread/riser unit;

a rear edge of said tread of said second tread/riser unit
having a first downwardly depending mounting flange;

a front face of said riser of said first tread/riser unit having
second downwardly depending mounting flange; and

said first downwardly depending mounting flange on said
second tread/riser unit being attached to said second
downwardly depending mounting flange on said first
tread/riser unit to form said inside corner, with said gap
having said nominal gap width being being situated
between said rear edge of said tread of said second
tread/riser unit and said front face of said riser of said
rearwardly adjacent first tread/riser unit.

15. The frame structure of claim 14, wherein said one or
more retaining members are integrally formed as tabs on said
rear edge of tread of said second tread/riser unit or on said
front face of said riser of said first tread/riser unit.
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16. The frame structure of claim 14, wherein said second
downwardly depending mounting flange on said first tread/
riser unit comprises a forwardly extending dimension to
define said gap.

17. The frame structure of claim 16, wherein second down-
wardly depending mounting flange on said first tread/riser
unit is removably attached to said first downwardly depend-
ing mounting flange on said second tread/riser unit.

18. The frame structure of claim 14, in combination with
one or more other tread/riser units of like construction to form
said stair or bench assembly as a stair or bench system for a
vinyl swimming pool, and wherein said frame structure is
adapted for use with said sheet member comprised as a water-
retaining vinyl liner for said swimming pool.

#* #* #* #* #*
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